Measurements and modelling of atmospheric pollution over the Paris area: an overview of the ESQUIF Project by Menut, Laurent et al.
Measurements and modelling of atmospheric pollution
over the Paris area: an overview of the ESQUIF Project
Laurent Menut, R. Vautard, Cyrille Flamant, C. Abonnel, Matthias
Beekmann, P. Chazette, P. H. Flamant, D. Gombert, D. Gue´dalia, D. Kley, et
al.
To cite this version:
Laurent Menut, R. Vautard, Cyrille Flamant, C. Abonnel, Matthias Beekmann, et al.. Mea-
surements and modelling of atmospheric pollution over the Paris area: an overview of the
ESQUIF Project. Annales Geophysicae, European Geosciences Union, 2000, 18 (11), pp.1467-
1481. <10.1007/s00585-000-1467-y>. <hal-00329170>
HAL Id: hal-00329170
https://hal.archives-ouvertes.fr/hal-00329170
Submitted on 1 Jan 2000
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destine´e au de´poˆt et a` la diffusion de documents
scientifiques de niveau recherche, publie´s ou non,
e´manant des e´tablissements d’enseignement et de
recherche franc¸ais ou e´trangers, des laboratoires
publics ou prive´s.

	 
 
  	 	
 	      	  	
 	 ! "	
 # 	 # $%  &'  #(		  ) 	 
* +%	 * +, 
 * -.	   % &  * 	 + ,  
 
  
 + /

        ! "#
 !$# %&   ! "#

  '$( ( !() ( &(*+ (  ! "#
  ( !##(     %,$ (( ) %, &  ! "#
  %&   !-.$( / ! "#
 &' /& '" /( "#
 , 0, 1-" &, /( "#
	 "(#+(2 34 #+ - 34 #+ 5
 #$6 
 &* 777 8  $(6 	 3 777 8&##*6  3 777
$%		 0+ 99,   !   :. 
%  '  "#%% C40,!:.'"< *=# ( + >(
 *=# #  + ( ? + *#(((
   * $( $ + /( @ 0+
*=# A( #  $ A ( C40( BB	 
A 777<  #  *( ? #
#( ?$      
*#  *+ C ?@ 0+ ( ?
,!:.'"  C40<  *$  ( ? +
$ #+#  # *#(((   
*$ + *2(  # (
 C40<  *$  $ C( ( -
#  * (( (#( 8 ?#(
 ((+  #*+($  ++ (@
D *( +  ? + ,!:.'" *=#  A
(# + C* (-*@ D ( *  +
>( C*( A+#+ E *#  + ( ?
BB	 $$ (?# AE(   ((
(( ( A ( ($ #?@ "#(  +
( ? &( BB	 + $ #( ? -
 (*  #-*# 2  +
$ 2 ##( ($  +(
*  (#((  #+(-(* 
* ((  +( *  #* 
((@
-. 
 &(*+# #*(  (#
C40* F   G *(*+ F
#*(  #+(< F  
(*+# #( C40((# <
0 !	 
 %	  	  	
&(    #( ++ + A *
$(  + /(    ## #$ +$
#  = ++ ((@  *#$ #*-
( (  *$   *# E( 
#+ # #((  (( # (-
(@ 0+( (  ++ ( ? +
*#(((  ?#( H# + ? ? *-
(  + ##(@
&  $ /( ( #( ($  
# (?# AE #  ((
? ## * ##( C40&' /& '"<@ IA-
$ (?# ((   (J#  ?
( + *( #(  #+(@
&( E #( (#+ ( ( &( C40#, 
!+ BB
< &+( C40K( BB	< C# 
C40  @ BB	< A+ + # # *#(((
     (  -(
2 ( + /(  +(  + L
**+  ( +( ( ( L# 
(*#  #-(# # #(@
$ *+#+# *  +(  (
# +   *+C -* ? #
(((   -(# (* ? 2
C40( ( $ M(  + + &#
  ,C*< ? $ + ( ?
,*@ 0+  ? + (*#$  (
A ( ($ + (#># ((( (  (*#>#
(#+ *=# A+ #  
( #*(  (( *?@
 + ( # ($ #*( +$ 
#   ( *+#+# * 
+  (#@ /1.,0 C40/ 
< A( #   !A2 C40BBF
BB<  ( + L# ? +  2
* C40/ $N   @ BB<@ M, '1K C40M 12<
 		6
     
'( /@!@ *# ,# /#+
B	 /( C "#

	  @ 
-6 O@*#+@?
&@ 5*+(# 	 F	 C40777<  ,5! F !*-P 777
C40P2-0+(  @ 777G  **#E  @ 777<
A( (  ( + #+# #( E
*#  + * ? + # ? M C40BB	<@ 11/-
/'/&/1 C40 ? C( *#< ?#(
 #+# (  + / $ $ 
C40? BBB<@
,!:.'" C4099,   !   :.  %
 '  "#%%  "#+ # ? 99& 
(   $ + /( %%< ( (#+ 
(#+ $@ ' ( + >( * *=#
#  + ( ? *  +( @ 0+
*# ( ? + /(  (( ? (
*+# (6  (   # # (
? + ** (   77 E@ ' (
+?  *#* ( + ? + ,*
#(  ((+ +  ((( #+ A+ #
 *( ? +( #+ A+ *(
   (@ 0+( (+ A  
((+ A ( $ ? 
#(  ?  *2(  
 ((@ &+ *+# ( ? +
/(  ( ( A **+ A+#+  + (# ?
# ?# E( +  ? + ##8
(*( ? *(  #*C C40((# BBG
*  @ BBB<@  (*#># + ,!:.'"
*=# ?#((  ($ (#+ ((( + (
* ( ( + (6
@ 0+ +#( ? +    
   #6 +  ((  C40< +  ?
+ $# (# ? +    +
 C *#(((  * *((
 C40< A++ (    ( +  LA
( $# (#  + (?# LC( #
 A (*( *((  ?  +A 
*$ + $( *2( ( A+ +
(@
@ 0+ *+#+( ? *(6 + ?#( + (
((  *#((( ? + $ LC(
 + *+(( ( C40#( (( 
2 #<@

@ 0+ (* ? *(  + ?# ? +
8  + # (#6 A A $-
 + ## ? 2  ( *#(( +
 + LA ( ? +    + #
*@
@ 0+ *+(#  #+# $ ?  
( ((  + *(   
#+(-(* (@
0+( (#+ (((   $ ( (A( ? +
?A $ (((6 C40< +  ? 2
*((  + /(  # + 
? + $  ? # (((  -(#
(* C40< + L# ? + #   +-
 ( # + ( ? + *( 
+ * +   + +2  $#
C ? +( *G C40
< +  ? +
*+#+# ( C401  P1 <  +
(* (  C40< + $ ? C(
(( $( ( (( # -
 + #*@
0+ *=# +(   =  + '(
/ ! *# C40'/!<  +  '-
$( ( !() ( &(*+ ( C40'!&< 
+ *(+* ( C  +  %& -
 + "(#+ K ? 34 #+ &' /& '" C40+
# -  AE<    -
"# C40( 0 <@ 0+ *=# C $ A
( C403 BB	F3 777<@
0+ ( #* (  + (-
 ? BB	  #  + A ? BBBF777@
0 *(( ? F ( A # 
+? + ,!:.'" '1/( C40($ ($
*(<@ 0+( '1/ ( A (#  + (( ?
A+ ?#(( ?$   ? 
@ 0  (( +  #+#(#( ? +
# (( #  +(
'1/(@
"A + ,!:.'" =#$( + #*
# #?  -( ((@
P( L+ *( A >6 L+(  #
/% 0 ( ? ((  ** $$  + ,!:.'" C*
'( #  J /* $$  ,!:.'" C40  	<
&' /& '" C40/( * AE< ,@ 5 @ 5
 '-.$( ( !() (
&(*+ ( C40'!&< F .$@ /( Q''' '/!8 !
!@ &? M@ & 5@ M @ M(( "@ M#+
M@ + &@  &@ 5#+ @ 5( @ 3
@  0@  "@  /@ /( 5@ 0*#
 ( !##(     %,$
C40!,< F (( ) %  8'/! !#
M@ M( /@ M( I@ #+ /@ + /@ +2
/@ ( &@ "#( @  /@  @ ?*(
@ /# @    @ ! @ 0 /@ P @ P
      C40< F '/!8
 ! F /( R /(
I@ +*? /@ $ /@ (E /@ I@ " @ I 
"@ I @ + @  3@  C  @ P
  -"# C40"#+ D+ !$#< @ & I@ M# @ M  @  @ +*
5@ $ "@ 5 3@ @ , @ (
@ /@ ?$ M@ ((# @  @ / P@ I@ /#+
"@ /$(
!$# %&  C40!&< '/!8 ! F /( 1@ &$ 5@ &# @ ME @ " /@ 5
5@   3@ / @ /+ 3@ /@ / @ !#
 %&   ! F 0( @ 5   @  ((
"(#+(2 34 #+ - 34 #+ 5 @ S  ,0&' 
	 @    ((   ? (*+# * $ + /( 
(* 2 (  *(  + # 
$( (#( ? + # + 99# *%%
L+(  ?A +  * + 99#+#
(%% L+( ##  #(  $
+ /(   + 99%% L+( *? 
  # ? -$ # ( (*#(
 + /( @
0+ ( ( 2 ( ?A(6  !#@  A
*( +  > C*(  + C*-
 ( (  (( + (#># ( 
+ ?AE ? ,!:.'"@ 0+ ( (-* (
( L (#((@ ' !#@ 
 + (   (
 + ?AE ? ,!:.'"  L (#@
!#  ( $  + (#* ? + -
# #(  C* (-*  +
A '1/( *?  + ( ? BB	  
*  ((   + (# '1/@
+(-(*  ((  *( 
#*  ((  !#@ @ ' !#@  A
(#(( + *(*#$( ? ?+ AE A+ +
,!:.'" *=#@
1 2  	 3	 		. 
 	4
   	 
'    '1/( ($ (  
*( A ( C40( (#* <@ "( A (
A+ ?#(( ((    -"#  #*
+  + ,*  ? - 
D+ "#(( C40,D"<   (
? ,$ /# C40,/< ?#((@ D+
?$ A+ #( A ?#(  A+
+ ?#( # ( C40*# F
 ( ? +
C*< A #+#E + #+(-(* ?-
#(  I', , C40  @ 777<@ 0+( 
( ?# +  ,D"    -"# -
# $( C40A * + #-
((<  ?#(( * >( C402  *#<
A+#+ A (    '1/@ & *#
*+(( A( *  +  ? + *( C40#-
(#  -(#<@ 0+ $ ? *( 
(( A( ( E  ##  + ( ?
+ C* C40 #* ( ? (( (
(*  + 0 
<@ " + '1/( A #+(
  # ( H ( *((   
##    ? (( C40@@ # 
  + A+ ( #(<@
  
"$ #? C40A /* &K0,(  , ' 'P +
"EE  99& &0%%   '1&< A ( 
*  /(  $( (#(   ##
(( ? 1 1 1 1
  P1(
C40-+ $ # #*(< ( A (
( # *(@ 0+ L+ *(
  > ( C40< 9#  % L+(
C40"@ < C40< 9(-(#% L+( C40"@ < C40
< 9#%
L+( C40 *  #+# (<  C40< +
9% L+( $  + 1 # (
?A(6
   	  ! '   (
+ #   *( ##( 
+ /(  + =( L+ *(
A ( ( *(  + # C40"@ <6
@ 9.% L+(  $ + /( 99%% C40 ?
+ /( #<  77 777  77  &5  
#+#2 * ## $ +
 (#( C40J# (<@
@ 9!% L+(    (# ? 7 E ?
+ # ? /( A (  # +
#+# #*( ##(  +  ?
+  @ '  +( L+( A ( 
( ?  +  ? ##(
A *A  AA + #   
+* $ (( $(@
#@ 0+ 9'  "#% L+( C40EA ( 9'"% L+(<
   (# ? 7 E ? + # ? /(
/% 1 1$$A ? +  '1/( ? ,!:.'" ? BB	  777@
0+ 9((% ( (*#>    #+#E ( # 
  C40A+ 9(@% ? (<@ 0(?  1
 #(*
 C (?# *  2 ##(
(*#$ ($ $ + /( #  +  @
!  E(  (*  +  #
#( ($ $ #+ A+ '1/
'1/ ( &((  E(
C40A+ '1/<
 878BB	
878BB	

F ( (@
(
( # 
  ++ #(
 A
 87	8BB	
87	8BB	

F ( (@
 (E
I *
	87	8BB	 + A(
B87	8BB	
787	8BB	
87	8BB	
87	8BB	

 878BBB
878BBB


F ( (@
1$#( ?  .0@
D C40,< T 
 8(
 878BBB
878BBB


F ( (@
 (E
D C40,<   8(
 878BBB   (E
878BBB D C40!,<   8(
 878BBB   (E
878BBB + (
	878BBB
 878BBB
878BBB

F
 ( (@
/( * #E
 M@ D
	 	878BBB
B878BBB


F ( (@
+ A T  8(

7878BBB

878BBB
B 7878BBB
7	878BBB

F
 ( (@
&### (
1  1 C*
7 878777  I+ 1 ##(
878777 /  A( ? /(
	878777
@    ((   ? (*+# * $ + /(  B
A ( (  C* + $# (
? *(  ( ? ((  ? *( 
#+ # ? + #   #+#2
*   (( #(  + #@
  " ! 0+ 9(-(#% L+(
C409(% L+(< A (  # *
## >( C402  *#<   (#
? 7 E ? + # ? /( C40"@ <@ 0+( L+(
A *? A+ + , ' #? C400 <
 + L+( A  A #  A# *
'1/ C40*  + # (<@ 0+(
9(% L+(  A+ + 9'"% L+(    (
 *$  #( ?   
(   ( + (* ? *( 
+  (#@
#  			 ! 0+ 9#% L+( A
(  *$  (  + A+ /( 
C40
7  7 E<@ 0+(  # 2 
#*( C401 1 1$ I1
 /&< 
I( C40F< (  + & &0 #?
C400 <  +   (   =#-
 C40 ( ? 
7 E (*  
7 E<@ 0+  ?
+ #+# ( C* (    * ? +
 ( /( A+ (*#  + 1 
P1 (($ (  # ((
*# ? ++ * $(@ 0+( (  (
# (*#( C40?  @ BBG ! BB<
(#+ ( 1
81$ 1
81  1
8I1
@ ! +
& &0 L+( A (  ( +  *6
**# L+ (  +  A # A
*?  $ *( (   
+ # *@
' + (  #+# ( A  (
( + '1& L+( C40+  @ BB	<@ 0+
'1& #? C40( 0  ? ((<
##$ + # ? /( A ( + C
   (# ?  
7 E ? + # #@
( ##   ? ( + >(
=#$ A(   (( ? + P18
1 ## (   * #(    +
(((@ & (+ C*  2  A 
 ( + ##* ? #+#  UA+ +
#+#  & ( +   1I ##-
 ? ((  +  ? (
##  C401$<8C401< V E C401I<  V E &
A+ E ( +  #J# ? C ? 1 
I1
@W@ I + ?# ( ( + ((( ? +
C( ?      C  + ? ?
1@ /+#+#  A 1  1
( * ((+ A+ F   + #(#-
$ C ? 1  I1
  1I ##( A+ 
EA  #J#@ 0+ & #  $ ?
+ (  ? 1$  1 ##(@ 0+
(# =#$ A(  C*  -
 1  P1 (( ( $ + /( @
0+( #   # + #+#  +( 
 ? (-#( 1  P1
((  + ##? L+ #E@
&(   * + C  ++ (
 EA@ 0+ + =#$ #  +
/% 5 (#* ? + -
 (( *
 + ,!:.'" C*-
(
(( '(( ! ((
#(  /( &M *+  2 *+
!( 0**(      
!?# AE '"    7 7
!(( /( !#  
!   7 7 	7 
7
&(  /( &( *# *+ C# #J#
 /( &( *# *+ C# #J#
*+ /( !# &( (# #J#
&+ /( !# !?# #E # ##
&( (*  /( !# +# **
/# # /( !# &( (2 ( C406 7  
 <
H(  /( !# &( (2 ( C406    7@ <
0,1 # /( !# /  /7 ( (( ##
3C401< /( 1 *+(( ?#(
0,1 #   /  /7 ( (( ##
(# *#   &( (( (2 ( C407@7
  7 <
+( !&1& /( 1
 1 1 !1 P1%(
!&1K P( 1

!?# AE '" 1
 1 1 !1 1 /7
/+( /( /( 1*# +#E(( &(4  C*
!#   (2 (
&2(   1
 1 1 /& P1%(
  %& ' ( )   ( *(( * $ + 2   #-
*( ? + A (*#># +   (*#$@ 1
 1 #@@@ ?  ##(
? 2 # C #@
 '#( ((  !,  ( ( &!
 '#( ((  '!& 9',&5,% ((
7 @    ((   ? (*+# * $ + /( 
##* ? C 1 C401
 X 1<@ " (-
( ? 1  + ##?#  ( 
 A
> ? C40((  <  A 
*((  $ + C ?  A+ +
#  ( C*  + @
*   !   #? ((
 + $# ? 1( C40	 , 7 E (+ ?
/(< +$  #  (# &* BB  (#
BBB ( * ? + ,!:.'" *=#@ 0+ =#$ ?
+( L+( ( A?6 C40<  ((+  # ?
-$ # ( (*#( A+#+  $ #$
C401 I<  $  + C2 #*# ? +
(*+ C401  + +#(<  C40<
 ((+  #( ? # 99#E-
%%  ##( ? 1   +
+#( C40I(< ? + +2 (-
* $ + /( &@ 0+( ( (*# * 
+ #( ? I( A+#+ $  + ?
 (# ? 2  *   # 
  $ ( ( ? +  @
0+ ?# ? +  L+( A( AE 
+ (( A E **C  -
A 7   
777 @ 0+  L+  A( ?
+  ?  +  + *> (? E   +@
/((  *  $ + A
(   + *>@ /C (( L(E(
A (*  *(  ($ H $# $(
C40? 77  
777 < C40"#  @ BBG 5(  @
BB	G 0 BBB<@
0+  (( ? 1 $# *>( $ 1(
(+A(  A-> (( ## A+ + ?
*(*+ A+  C ? B7 **  #F
3    ? B7 **  3F3F
&(@ "-*(*+#  ( *($ ?
D( ,* # #E  A+
( #$( +  (*  1
++ +  A+ 1 ( (  1I
#(  + (@ 0+ ( (  A->
(( ## A+ + (*+#  
C40&M< ++ + $ ? # (#(  ?
+ C A+ +  #  + ( 
(  A + (*# *>(  >  
99#%% ? 1  + @  ##-
( ? 1 C40*  
7 **< A 777  
(#  A@ ' ( + 1 (
A + (?#  + *(*+ ( #
E   $( C   ? + (?#
(#(  + ** (@
 0 0+ L+ *( $ + /(  C40+ # ? /( ( #
 + # ? + *<@ 0+ (( )   #
+   -"#  &' /& '" (?# (( C40< (*#-
$@ 0*# L+ *( ?  C40< ( C40 
< '" C40  <  ( C40< L+(  $  +
 	  		   		 @ 0+ $  #
#( ? +  '1/( ((  +  >
C40<
 1 & *# (-(# L+ *@ &(  "@  + # ?
/( (  + # ? + *@ ( 	$	 # 2
(( C40**< *?  + , ' #?  + B&B	
C407F7	 .0 B77 <@ +, - # + A (* 
#  + L+ =#  $ - # + A
>  A+ + & /,5, 
@    ((   ? (*+# * $ + /(  
.  $  M#( 2 ( +
E #* ? + #* H 2( A
(  + ,!:.'" C*@ 0+(  A(
#((  #*  # +   
#(#  +( (@ 0+ #*-
( A( *?  + A#+ *  3 
BBB C40A '1/  '1/	<@ 0A E( ? #*-
(( +$  # @ 0+ >( ## +
#*(    C40!,<  + (# A(
 -L+ #*(@  #*(( A
 A + 90+ ,#% 2 2(
C40& &0 #? '!&  !,8,&  ((
( 0( 
  <   0+ ,# #
B/! 2@ ' A( ? + + (( + ((
+ Y # H#@ 0+ -L+ #*-
(( C40, ' &2# !,  &2#   -"#<
A *?  3 B BBB  A H
( C407   B77 < A+ + #? LA 
*@ 0+    (  *#((@
# /	"	 
# 01,  0+ &' /& '"  -
 AE #((( ?  + 7 # ((
*? #( (?# (( ? 1
 1
1 !1 1  /7 ##( C40 (
( ##(  "@   + *( ? #(6 -
*  #E  @<@ 0+   -
"# # (?# AE *?( +
(( ? * $ + 
*(( C40+/<    $  $ C40&5< 
A+ + A (*  #  7  &5 C40(
((  + "@ <@ &(  >( (* +( (-
(  ( ?  $ C40( !#@ <@
# 
 	   ' 
 #?    AE ((
($ -( (( A * 
/% 6 (#* ? + L+( (( *  + ,!:.'" C*(
*  #? # #+ #   (  C40(<
% 02'
1
 .P (*  ** 
1 +(## 7 ** 
7
1 .P *+(( X #+(## 7 ** 
7
1$ &-1 #$ X #+(## 7 ** 7
I1
  > X &-1 #$ X #+(## 7 ** 7
/& 5( #+*+ ,  ** 
77
1 52 ' > # 7 ** 
7
P1%( 1 ( #+*+ C40F<
M#E  &+ 77 8
 
340
1
 .P (*  ** 
1 $ X #+(## C40< 7@ ** 7
1 +(## C40< 7@ ** 7
1$ $ X #+(## C40< 7@ ** 7
I1
 $ X #+(## C40< 7@ ** 7
/& $ X #+(## C40< 7@ ** 7
1 ' (*
P1%( ' ( ( #+*+ C40F7<
45%60 ( 477"8
1
 .P (*  ** 
1 +(## 77 ** 
7
1$  #$ X #+(## 7 ** 
7
1 52 ' > # 7 ** 
7
95
 477"8
1
 .P (*  ** 
1 +(##  ** 7
1$  #$ X #+(##  ** 7
1 5(( (( X ( #+*+
P1%( 5(( (( X ( #+*+ C40F<
1 

 	71 5( #+*+ X (( (*#(#*
95
 
5"62
5
1
 .P (*  ** 
1  #+(## 77 ** 
1 52 ' > #  ** 
7
1 C L(E( X ( #+*+
P1%( C L(E( X ( #+*+ C40F<
M#E  &+ 77 8
 
1 *C L(E( X ' (*
I *C L(E( X ( #+*+
 @    ((   ? (*+# * $ + /( 
+ ,!:.'" '1/(  ? ( ? +  +
A+ (@
' + # ? /( ++ ?# C40I2< -
(( ? 1
 1 1 !1 I1
  $
# #*( C40P1%(< ##( A 
   H *# (* (*#-
 *  + $(  + -$ 
C40+ 99!&1&%% ( "#+ # ? 9!-
( %&( * 1($ &#$%<@ & + (
# (( ? 1 *+(( ( A
*? ?  31 @ '  -
(( A *? ? + 99 &(
!%% ( $ C40&!  0 
<   
#+#2 +  ((@ 0+ * #
(* ( ?  (  ##(
( (( ##(  31  
+  *+  #( #(
#  /@  /7 $#(@ 0+( $ A( (
 ($ *# *  + C*6 ?
C*  + /( # #  + '1/  
!#  + '1/ C40 #=# A+ + (
(( *? A+ + & &0 #? -
 +( *(<@  +  ( ? BBB
A -(*# *+( C40I  @ BB	<
A (  ( ( (*# **( $
/(  !#@ &( ( *# **( 
# *  +   * (#(
H#( A + (*# *#  +
&(4  C*    #+#2 +
(  (*@ " C*  '1/
 A+#+ !# A(  + /( * 
(( A #* A+  (@ & 
+  *# +#E(( A( A# (  ( +
  A+  +  ? +  *# +#E((
A( #*@ " +( #( A +*+(2 + +
 (    # J# C40#E
#  # #< A( $# $ !#@
' + (( ? /(  2 # A(
(  P) ( C407 E (+A( ? /(<  
(*# *  + $(  + -$
C40!&1K "#+ # ? 99!()  %&( *
1($ K +%%< A#    (E  A@
0+(  2 # (  * *
* ?  C# ## ? 3C401
 < *+((
?#( A+ $ (? (@ ' 
(( (2 ((  #*( C40( A (
+ *# **(< A #+#2  !#
C40 E (+A( ? /(< (  *+ 
+   #( # # ( A
(  ( >(  #E # >(@
## +, 	  0A *A-
E #E(# ( *   A$+ ?
7@
  A *  + # ? /(  
/( C40 E (+A( ? /(<@ 0+  A(
  # ( ? + E *(
$  C40< + &M #( @@ + &M *+
  2 *+ C40< $  @
*# *+  C40
< C8*# ? *+-
#+# (*#( @@ C# #J# *>(
C40A+#+  $  + # *+(( < A+
 $# ( ? 
7 @ '   *
  * C40? (( ? ? 
A$ (<  (#  C40#<
 *(( +  * ((
A *? ((   ((
 /(@ '   H (* 
C40&01 # ? 99&  ? 0*(*+#
12%% &#   $ BB	< A( *
 + '1/( ? ( BBB  + /( ( 
  #( # + *(*+# 2
*> *   E ++@
#* 2	 0+ $# +# (#-
 ? + (*+  + /(  A( #
 ( ? (( *?    -"# 
0**( C40 E (+A( ? /(<@ 0*
$ + *((  A (*  #
(( A ( A#   7777 
77 .0@  ( '1/(  ((
A *? $ + +(  + 0**( (@
" * (*#># +  A -
((  #+(   * *-
 *>( #   A+#+  + ( 
#* +  $ ? + *+ ? + &M@
0+ &M *+ ## #    #*  +
$ ?  ((@
5 2   

# 4 	
0A (-(# ( , . , C40!Z B	<
 (-I C40?  @ BB	< A  ( 
*? (( ? + # #( 
(  ? 77  77 E  77  77 E
#  /(@ I2  $# ((
  * ?   7 E  ? 7  7 
(*#$@ 0+( ( +$   ( ?
( +  LA $ /( C40  @ BBBG
0  @ BBB ? #  (-I (*#-
$<@  (# #  #( ?
+( (-(# ( A  *$  +
,D"  & /,5, C40  -"#< ((@ '
  2 $( ? +  
    C40<  ##
 C402< A( ( (@ 0+ (2 ? +  #
#+#2 /(  +(  ( 7  7 E@ 0+
 (2 #(( A ? + # ? + 
 +  (( ,D" ?  #(@
# 
$" 	
0+ # >( *$  + (
(#  + *$( (# A  ( ( *(
 + ( *( +@ & + # (# +
 I', ,  C40P  @ BBBG 
 @ 777< A( ( (  ?#(  (( @
@    ((   ? (*+# * $ + /(  

' (   (# * ? + C 
**#+ **(  3  = C40BB
<  +
/( @ ' (( + ,I'1 #+# #+-
(@ & + (-(# + ( ( A  (-
I C400  @ BBB< &
. C403#E-P  @
BB	<  /1.01 A+#+  #*  -
# ( (-I , . ,  ,D"
 (*#$@ 0+ #+# #+( &
C40&  @ BB< ? &
. +(   (
$ /(@
'  > $(( ? I', , A+
 ,   #  $*6 
 (-(# $(  *? ((  
7  7 E   /( A+  +2
( ?   7 E   # $(
$ D( ,* A+  8  (@
 (( *( + +$  *?
A+ + (-(# #+( (*  C400<
/1.01@ /1.01 (  +-( #+-
(-(*  (  #( (+@ 0+
 ( >    +$ + # ? /(
C40+ ( 2 <  + # ? + +2
(+  ( #*( ?   B   (  + -$-
#( (*#$@ 0+  ( ?#  +
,D" >( ((( C40-+ ?#((<@ 0+( -
# >(  -* $ + ( 
  C40 + ?#<  (*# C40A+ 
+2 ( ? 7 E   ? 7 
77  $#<@ 0 ## ? +#
*#((( /1.01 ( (( LC( *-
 ( (*#># +  #(( C40?
#+(< ( *(@ & #+  * #
*2(  (    $ $#
 H($ *>( (?# ?# $# ?
 *( C40D( B	B<@ 0+ (-*+( #+(
#+( ( &  + = * ? + A+
 ( $*  # ( ? (($
(( C40(   @ 777 ? + = *#-
*<@ I $( ? (?## +*# ((( 
$ ?  * *( ( A  (#(6
+ '0,/& C40BB
< $ *$  (
? ((( ? 1 !1 1 I  P1( C40
(*#<  + 5,,'! C40BB<  ( (
? P1 (*#  * ( ?
 (  + $(@
0+ 1&5,  C40/#+  @ BBB< #
$*    -"#8  A  ( 
*$ #+#  #(  #
(#@ " (  #*   *$( ,
( +   ,I'1 A( (
? (( ? * =#( $ ,*@
6 21   
	 .
0+ ,!:.'" C*( *?  (
BB	 +$  (  ((  (*#># +
?A ((6 C40< A+  + $ #-
( ? # *#  - (* 
+ 2 ##( ( $ + /( 
 * $(  C40< A+ ( + *# ? +
$#   (#  2 -* $
+ /( [ ' +( (# A *? *
((    ( +A ,!:.'"  # 
(  (( +( ((@
D ?#(  '1/ A+#+ ( + ( ?
"  ! FB &( BB	 C40+? #
&B	 	&B	  B&B	 (*#$ 0 <@ 0+(
* C40# 7   &( BB	< #(*
 + ++( 2 ##( #  +
A+ ( ? BB	@ &( + C* (-* A(
*  &B	 	&B	  B&B	 C40#
#? ((< A ?#(  ((  +(
+ (@
'   ( +  ?  (((
$#  + /(   (( ? ($  #E-
=#( A ##@ 0+( =#( ( +
A > ( (  ,D" >( (((@
 + #$#$ *  *#(  A C
A+ +  @ I# + #(-
 =#(  =#( ?A + 

-( A > A  (#@ '  
$# +( *  =#( A (( 
    #+ $ +  +
#$#$ * C407B77F	77 .0<@ 0+ A $-
+((   ( A 7  77 @ "?
#E=#(  ##  +( A C40  +
#$#$ *#(((   * (  #-
(*  + ( @ '   E +( $(
(  ## 7 =#(  (<@ "-
 
 *(( +( 99#E-*(%%   /(
 + + '1/ (  +  ?@ 1 &B	
 &B	 +  (( +(    A+ 
B&B	  +( $ $ + M(+ '(( ( A (
M + +(  C@ D +(
C*# +   B&B	  (># * ? 2
( $ /(  ? *#(( 
$ + ,* A+   &B	 ( ? +
* A( # *#@
/% 7 1$$A ? + # #( $ /( 
C (?# 2 ##(  *($ #(
 + '1/@ 0+ #E  * ##( 
? + &' /& '" ((    5   -
 (*#$@ 0+ ( A+ + C ? 2 ##
 $  *+((
 &B	 	&B	 B&B	
4 	 - 
D # C40?< F, , !  ,
D (*  7  C40 (< @ @
 @	
C &M *+ C40< 	77 
77 	77
0*@    C40< F A @ C407< @ C407< 	@ C407<
0*@    C40< F ++ 
@7 C40< 
@
 C40< 
@7 C40<
  C40; -   	 8 C40	8;
/( 7 C40< 	 C40< B C40<
 C40<
. *  C40< B7 C40< 7 C40<
	 C40<
M#E  C40< 7 C40< B7 C40<
 C40<
/#  /( 7 7F
7 
7
 @    ((   ? (*+# * $ + /( 
* %   	  
'   ? +  ? 2 *# 
 #( (#+ ( /(  # ( ((
E A+ + /( # ( (# 2 ? (
( C  + # *  7 E
A( ? /( # (? C40( @@ 0  @ BBB<@
1 &B	 +  * A( ($ (+A(
? /( ? #?  (?# ((@ ' +(
 2 ##( (  + , '
#? C400 <   77  &5 #+ 
7 **  +  ? + ? A+ +(
#  + +( ( ? + # A 
7F7 **@ 0+? *+#+# 2 *#
? # ((( A(  (  7 ** 
+( @ 0+ #? ## (C (  + #
 + ?  + ( =#@ 0+( 
#+ =# *   (( ? + 2
##( #  *@
D *(  "@  +(  $ ? ?
(# *(@ 0+ >( C40(#< #  +
+( C40(+A(< ? /( ( (  #+#2
+ 2 ## *( C40A(< ?
/(@ 0+ + A #( C40(+(  +A(
? /(<  #+( ( (  # 2 ##-
(  + #((-A #@ 0+( #( 
?+ ?  ( , !D !,  D C40"@ <@ 1
+  ( AA ? /( + 2 #( (
$ *# A+  + *A ( ##-
(   $ #+  + ?@ & + A
+ #( ##( #+  $-
( A+  *E ##  +  + *@ 0+
( +$ ( ($ ?  ((@ &
  54  C40 7 E , ? /(< *E
##( #+  7 ** A+   
C40(+A( ? /(< *E $(  ? +  ?
 ** C40( "@ 	<@ ' +   ##(
 (  *( $(@
1 	&B	 + (?# ##( (  
(( *E  77 .0 A+#+ ( 
( C40( *E(   ($ 
77 .0 $ + /( <@ & (# C ?
 58
 M#E-=#(   /(    &( BB	 %  &( BB	  	 &( BB	  
 B &( BB	
@    ((   ? (*+# * $ + /(  
2 ## ( ($  + C*# 
C4077 .0<@ ' + ? #E $( 
  54    +  &B	@ 0+ *
##(   + A(   + ((@ M
#* *(  A( $( C40
(+A< A ## + + 2 *# (
**C  **@
1 B&B	 + $ ? + 2 ##
(  77  &5  +  9&% L+(
C+ ( (  + , D  !D #(
C40"@ < + $(  + !D #  **C-
 7 ** @ 0+ #E ##(
 #+  +  &B	  	&B	@  2
##( H#( A AA  *-
A ? /(   
7 **@
#( ? 2 (  + (
L+ A ( $ ( C40"@ <6 0+ L+
 A(  B77  &5 $ + ( C
   + @ I+ ##( C40	7F
B7 **< A ?  + (+ #+ A+  +
+ #+ ##( A  C407F
7 **<@ 0+ C* ? (#+ ( #  
$  ( ? #E=#(@
"  (+A( + #E=#( ## A+
+ (  ( $ $  + +( 
(+A( #( ? + ( L+ =#@ 0+ 
(( $  + +( # ( ? +
# ? (*   + $ #
* ( C40MC<@ 0+  (( $  +
(+A( # +( $ $ # ,
MC A( 5  #-( "#@
' +( (*  + ? ( $ # (
A+#+ ** #(( + ++ 2 ##-
(@ ' ( A+ +  + A ( ?
$ +  ((( $  + (+A(
# ? + /( *  (( #((
 (  A+ * ++ # (((
(*# $ + + *(  +(  C40

7F
 <@ 0+ $ *# ? # $((
+*# # ((( A  $(
A+ + ,!:.'" *=#    (( 
A  *   ? #@
/% 9 &#? *(
 + '1/@ 9*(% ?(
 +  ? ##( 
 /(  + L+
&#?  0 *
C40.0<
"+ * *( $( C40<
, ' &B	 77BF7 !  77
&B	 F7 !  77
	&B	 7F7	
 (  B77
	&B	 
F	 '"  77
B&B	 7F7	 (  B77
B&B	 F
 !  77
&K0,-" &B	 7F7	 . 
 
77 B77 77 7
&B	 F . 
 
77 B77 77 7
	&B	 7	F7	
 '"   

7 77
	&B	 	F !  77
	&B	 
F
 !  77
B&B	 7F7	 '"   77 7
B&B	 
F '"   77 7
&K0,-!, &B	 7F7BB '"  
77 77 77
&B	 
7F '"  
77 77 77
 6 &#? (( ? 2  &B	  B&B	  77 
&5@ 0+ # C *(( + # ? /( A+ + 9(%
L+ =#( 	@ &( (+A  + ? *(-
$ #( (#  ## + * (( C40D , !,
 !D ( C ? C*(<@ 0+  $ ? + 2
## (  +( #(  *(  +
	 
 @    ((   ? (*+# * $ + /( 
 7 &#? (( *?
 + ( L+ *?  B&B	
 +  C407F7	 .0<6
 # + 2 ##(
C40**<  B77 @ 0+ A (( ? ,"
<   + +( C40A+
U1
W V  **<  (+A( C40A+
U1
W V 	 **< #( ? + ( L+
C40B&B	  777 .0<  ( ?
#E-=# @ 5  #-
(*(   + (*( ? + 
 (+A +  ((( =#(
 +  (* $  8 
(
 9 &(*+# L#$
  A$+ ? 7@
 
 ? + #E(#
 #  /( 
	 &( BB	
@    ((   ? (*+# * $ + /(  
0+ * * + ( + +( ((
( + ++ 2 ##( # 
? $  (  ? * 
(#(  $  (*   (
+ A+ + -C2 *#( (*#(@
*    - 	$ $  
   	 -   
'   +2 (*  #+#
*#((( + ##  (*( ? *(
  + (?# ( ( $  + #$#
*#((( A+ + &M@
1 &B	 + 2 ##(   
54   /(   C40( *$( (#<@
IA$ + ##( (   
 + (?#   77  &5 A + (
(  + '1/@ 1 +(  + C
&M *+ ( ($  	77   77 .0
A+#+ ( #+ (+A +  	&B	  B&B	  (
 *($ ? A+ (  ($ 
+ (@ $  ( #( ? + (
? + ?@ (-(# (( A 
A+ + (-I  (+A + +( *#
( A(    -(# ((# $
+ /( @ ' ( (  # + + A
&M ++ A( ((# A+ + (( 2
( A + #  + * ++ A
# ## # + A &M ++ ?$(
# 2 *#@ ' ($ H#( 
#6 + >( '1/  &B	 (  " A+
+ ( ? + '1/ ##(  + AE ? A+#+
+ (( * ( (># HG + (#
( +  2 ##( #  A A+
+ &M ( A   2   1 (((G
 +   (+A &M ++ ( ##-
(   + *+(( *#(((  + 
 E + #-*  ++@ & +(
+*+(( A  ( ( #  
A  *  ? #(@
1 	&B	 + 7	
7 .0 * ( C40
*( +< C+  (*# $(  
77 
A+#+ A( ( ($  + -$ -
(*+# L#$ C40"@ < (  /( C40*-
*C$ +?A A /(   <@
0+  $ ? +  ( (+A( +
# ?  $ *  C40? 77 

77 < A 7	77  7B77 .0 A+#+ A(
#* ? + (?#  + # $(
C40+ ++ ? + # * $( A(
($  77   + &B	 
	 .0 (<@
& 777 .0 + (  A( ( 
+ A &M@ !?# 2 ##( -
(      C+  ( #(
 +(  * A+#+ #  + + 2
##  + (  A( (@ 0+
(?# 2 ##    #(
 77 .0 A+ + &M ++ (  **C-
 
77  C40?    *
((<  77 .0@ 0+ ## #(
A 77  77 .0 #  C* 
 ? A 2 #E ##
 + &M@ 0+( (   A+ + ?# + +
*$( %(   A( + A  +
 (((   + &M +( +$ 
# ? + #+# 2 *# +
 ?@
1 B&B	 + 2 ##   
 + &M *+ #(  77 .0 C40"@ 	 
"@  (*#$<@ IA$ + *$( %( &M
A( ( ++ C* ++ 2 ##(
?  ++ @ 12 *E( A #+  +
+ *$(  (# +  H# A(  (
H#$  +( @ D (   #(  +
?  + #E 2 C40(  "@ 	
+  --54  (< A+#+ # ( C*
 : / * (( *?  0**(

7 E  + (+A( ? /(  FB &( BB	
	 @    ((   ? (*+# * $ + /( 
+  #( ?  2 ##(  + 
? + ?@ & >$ ##(( # 
 $ ? # ( ? + *( (
+   # (# (@
7 21   
 .
0+ >(  ? ((  (   ?
0 (    *#  #*C *-
 $ (#+ ( +  ($  '1/@ 0+
( A( *? ? &B	 C407777 .0< 
B&B	 C40
77 .0<@ '   ## ? (-(#
(?# +( ,D" *>( A *-
  + (?# ( ($ * 
*((  C40? (?# ((<@ 12 ##-
( ( ? + +-( (-
(  #*  +( (  (?#
((   + ((@ ' "@ 	 #*(( 
(* ? /( C40*<  --54  +(
? /( C40<    (+A( ? /(
C40<@ " + + #( +  ( ?
$ + + (@ ' /(  &B	  	&B	
##(  *($ ? + $
($ ##(   B&B	  /( 
(   (  +  ? + @
'  --54  +  >( + ($(
A A+#+  *($ ? #E 2
$# $ + A+ ( @ 1$
   	&B	  B&B	 +  >( +
(?# 2 ##( A  ( (#*-
#( **  &B	 A+ + * ( (
(@ '   ( +( (-
 A   "@ B A+#+ (*(  * ?
( 2 C40 **   V 77  &5  &B	
  77 .0< $ + /( @
0+( ( 2 $(  #* 
#? 2 (( *?  + (
*@ 0+ * * ( A *#   (
(+? (+ (+A #*  ($(@
0+ (#*#( A   ($
$(   C*  ( ? +  -
# ?# >( (6 + ,D" *( #-
(*  +  LA $ + A+  A+
**+  ( (#@ ,( # ( +(
# >(   ? +  ?  ?A
*# ? A (*  #@ 0+ C (* 
*$ + (( *? A+ /1.01 A 
 ( ((    ? ((# 
(#+ ( (-I    ## ? (-(#
**+   ##  H#(@ 0+(
(* ( #  **@
9 . 
 
0+ =#$(  + C* (-* ? +
,!:.'" *=# +$  *(@ (
   (( +$  #
 + #( ? 7 '1/( A+#+ #$  $ ?
# ((    *  +
 ? /(@ 0+( *=# ( * ?  (( ?
,* *=#( #  (*+# *-
 A+#+ +$  E #@ D+
(*#  + + *=#(  ( 
? + ,!:.'" *=# (  *  ++
 ( A+#+ A # + ((
( A (  ((@ 0+(  ( C((
C40==$)=)= <  A 
$ (+  + (#># # (
 (*+# * ((@
D +$ *( * (( 
 + (# '1/ ? ,!:.'"  &( BB	@
0+ ( ## + (( +  
#-(# **#+ (  ++ -
( ? (*+# *+#+# * $ 
( 2  (#+ ( /(@ ' (
* $( A (   L# 
#  #+# *#(((  H (#(@
& = ( ? +( ( # + (# ?
E *+@ " + (( # +
 A( (+A + (( (?# ((( + =
?#( $ *( ##( A #-
-(# (*  #$#$ #$@
0+  ( ? +( ( (  (+A +
#   C* A #
 ; !?# 2 ##( C40**< ((  &' -
/& '" ?   B &( BB	 C40? 7   +<  /( C40<
--54  C40		<    C40<@ 0+ -
-54     ( ((  #  +
+(  (+A( ? /( (*#$@  (( ? + 0
    #+ # ? #*( A+  (
((
@    ((   ? (*+# * $ + /(  B
? + # ? # *# $((
 (*  + 2 *E@ .( +(
# **#+ A +$ (+A +  &B	 +
* $ (    # *#
A+(  B&B	 ++ 2 ##(  
+  # *#   2 (*@
,1	@ 0+( AE A( (**  + '(
/-! *# C40'/!< + ()   %& 
 0   %,$ + (    %'--
"# + (( ) %, &  ,?-&-
@ D      #( ? !, !& 
'!& , 0, 1-" &,  &' /& '" A+ +$ * +
((  + #*@
0*# , 3@-/@ $ +E( @ !  @ MA ?
+ +*  $ +( **@
!
$	 + 
  !		 *#   ? *-
(*+# 26 (#*  > (( @ 
5: 7BF BB	@
$	 & $ <'4" * 	 
 + / 0((
? ( # +*+((  *+#+# #+((6
**#      + /(  @
5-@ 5= 7F7 BB@
#	 	 /> 	
 
  	 $	4
, > C40#/$@ '$ (  (((  !1 1
*(() ( 1P I ( %(*+)   '- "#
 BB7 57	 059 /( "# BB
@
* < #   0+ '&&-&P,   C*-
  + C# #  +@ @ 4@ 2@ :A 
BF7	 BB	@
*	   	 & # <  
  ) 	 
1($( ? + (*+#    /(  (
 ((6 + ,&/ C* @ 5-@ 55 
BBFBB BBB@
. ! <   5 (*+# (* 
C405(<6 (**  C + * 5 # (
*( + >># 	FB BB@
+	    *	  
 C40+B@
	 !2/!$# $ 	 0AA5 *  ,. 10 &
'@ !#@ !# 5(+-/E#+ 5 BB@
+ " ! 
4	 & & 
  !	 (
 C  # * #+*+  *+(
2( % 324=
5 2$ ,&- -	 BB	@
)% & B /  '  	 * /,  <  & $ 	( 
 "	 < $ ! C < - / B' 
   <'' 
 D  &, 1,0-&
" ( AE   #+$ ? (
#+#( %@ 2@ 5-@ 99 F BB	@
<'4" $  
	 & 	  
 
< E  & #  *	  4+  
!%
 & $	 + &		  &. 
 + / 
& 
  (# *+#+#   6 **#-
   
  ( *( $ /( %-@ @ 8@
7 75 F
 BB	@
<  
 - * & *+#+# C  ? 
  ( @ 5-@ 1:& 
F
	 BB
@
 <  < 	 B $  &	 " *> 
< * #   )  	 "  
<  	. <  !
  !
 
 < "4+

 $ 0+ (-I (*+# ( ((@ /
'6 # ?  # (( @ /"
$ 09 B7F7B BB	@
  ) ! +  -' 
 & B P#
C#+   ( ?  *( $ (
** ( @ 5-@ 51 

F

 BB	@
 & !     * *+-C
(    /( 6 7@ C40 "#+< ;C40	< BB@
. < 
 / & 	   ? ? 2 (
?  (+ ? @ 5-@ 1:$ BFBB
BB
@

 < & * + 
   0 #$ 
C401$< (  # ? + (($ ? 2  #( 
+#  1 ((( ?@ /$@ %@ AA 


F

 BB@
	  # 	 
 <  ,$# ? (*# (#
L#  + (*+#   #( 
 *#((( $ + /(  +	$ 6$
4@ A5 BF	 BBB@
	  ! "	
  &' 
 # ),  !($ ?
*+#+# * ( + = ?  (*>
 A ((   #*-
( ? U1
W C40**< ##(  &B	
 77  &5  77 .0@ 0+ # ?
/( (  + # ? +  
 + ##(  *($ ?
+ $# C    V 77 @ 0+
#? (( A *? -
  ( L+ C40&B	 ? 
7 
77 .0 A+ + , ' #? (
0 <  U1
W C40**< (( 
(**(  + L+ =#@
@	 -  ? ,D" 
	7 @    ((   ? (*+# * $ + /( 
#+(-(*  ?@ /$@ %@ 0=7C40<  
BF
 7 777@
B	 $ ,C*( ? + *# ? # ( ((
 +  2 *  1: 
F
 BBB@
 " )  $
 / &		 4 #	 & < 
  
   1&5,6 )   +
&(*+  ) 5 ,#+  	 4	7 	
%A% 
  "# BBB@
, F 	 $  ) < 	 +  -' ! * ' 
& B / 	G% $ B	 ) H 
 <
* 0+  *+C * ?@ /$@ %@
0=1 
 
F
 
		 BB@
!' & + <'% 
  % *( ? /&
 1
 ((  M, '1K ,5! ?#
# "# 777@
E  < < <' $ <'4" 
 & 	 
 (# ((( $ 6 **#  +
/(  @ 5-@ 5= BFB BB@
  0+ ( ? 1$ I1  I1
 ( #(
? 2-1-+# (($   #(
?@ /$@ %@ 0==  F 		 BB@
I
 *  $**  P % )  0-
( -I( %, #(  (-  -
(  0 *C F   # /+ 0+((
'(  /#+  5 B	@
/	.   $** (   (  #
( +#(  ( * #+*+  *+( 2-
( /+ 0+(( .$( /(  BBB@
/	  $  " # 
 ! !	 & *( ?
*+C * * $ + /(  @
5-@ 55 F BBB@
"	
 !  &'  	 
  			 &**#-
( ? =     *@ 	 
5'%%
 2$ >B ,(@ /@ @ M  /@ M
** 7F7	 D'0 /(( !+* ** BBB@
"	
 !  &' < !3 
 * +%	 P
?  (# ?#( (( ? + 2 ##-
( $ + /(  &(*+# ,$ 777
C40 *((<@
"(4/ $ *   -
 )4H 	( B )% 
 		 
 *  # 2 *# ( ?
*+ ( ( ? 1
81C  ? *C #
((  + * ? M  + M, '1K
#* 5/2 
 # "# 777
H.   /2 ? (?# ((#(  ((
 *(   (# # ( @
5-@ 15C40< B
F
7 B	B@
D  # 0+  #* ? *+#+#
#(-(*  #+# $ C40,&/I10-
0 &,<6   @ 5-@ 51 7F7 BB	@
@    ((   ? (*+# * $ + /(  	
